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PLEASE NOTE

This report presents uncvaluated information on Soviet Bloc
International Geophysical Year activities selected from foreipn-
language publications as indicated in parentheses.. It 1s pub-
lished as an ald to United States Government research.
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I. GENERAL

Flrst Results of Soviet Investigetlons Under the IGY

A very chort summary of the results of investigations conducted by
Soviet scientists according to the IGY program is given by Valeriya Alek-
seyevna Troltekaya, Candidate of Physicomathematical Sciences, sclentific
secretary of the Interdepartmental Committee for the Conduct of the ICY.

The informatlon in the article entitled, "First Results," presents
highlights in the varlous fields of investigation. CPYRGHT

The principal field of geophysics in which Troitskaya works is the
Earth's electromagnetic field and, in particular, the study of Earth cur-
rents. She reports that one of the most important discoveries of the
first months of the IGY is the catablishment of the fact that the struc-
ture of the Earth's magnetic field in the upper layers of the atmosphere
differs from what was assumed up to this time. This stems directly from
the observed digcrepancy of the geomagnetic parallels from the lines of
equal intenslty of cosmic radlation. This discovery was made during the
study of the distribution of cosmic radiation, according to latitude and
longitude, from airplanes and then confirmed by the first results of in-
vestigations of cosmic radiation by the artificial earth satellites.

Troitskaya also mentlons that the first part of the work of the
Pacific Ocean Expedition, which 18 conducting a study of the structure

of the ocean bottom in the Kurile-Kamchatka region with deep seismic

counding, nas been completed.] (Nauka i Zhizn', No 5, May 58, pp 26-27)
CPYRGHT

Soviet IGY Bibliography Compiled

Mezhdunarodnyy Geoflzlcheskly God (International Geophysical Year),
by R. F. Zagrutina, is a bibliographic index of literature in the Russian
language for 1954-1957, which was printed by the Publishing House of the
Academy of Sclences USSR, Moscow, 1958, and is issued by the Interdepart-
mental Committee for the Conduct of the International Geophysical Year
under the Presidium of the Academy of Scilences USSR. (Knizhnaya Letopis’,

X No 2k, 1958)

Size Halved in New Soviet Turbodrill CPYRGHT

A ncw turbodrill created by the All Union Scientific Research In-
stltute of Drilling Techniques has been successfully tested in the Pir-
yatin petroleum deposits.
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The new delll has o dlameter of U lnches which i half that of turbo-
dellls nowv ooelng, produced Lo series, It ~an develop almost twice as lurge
Lot on Lts chlsel and has o mechoanleal drilling speed one third higher
tLhar Sl uosnel speeds.

CPYRGHT

The szNh*pJL advantage of the dirill 1s that it makes 1t possible 1o
bore holes of smaller diametcer, which results in o considerable saving in
nse of megal pipe and other materials.] (Moscow, Izvestiya, 4 Jun 58)

Soviclt Genloplsts Leave for Korea CPYRGHT )

A group of geologlsts, associlates of the Far East Affiliate of the _
Academy of Scilences USSR, left Vladivostok for Korea on 9 June. The group .
*11 be part of the complement of 2 Soviet-Korean geological detachment
ich will conduct prospecting operations f gseful minerals,| (Moscow,

Izvestiya, 10 Jun 58) CPYRGHT

II. ROCKETS AND ARTIFICIAL EARTH SATELLITES

Fedorov Dlscusses Results of Rocket and Satellite Investigatlions and
Future Manned Cosmic Flights

Ye. K. Fedorov, corresponding member of the Academy of Sclences and
member of the Soviet IGY Committee, in the article, "With the Aid of
Rockets and Artificial Earth Satellites," considers at length the results
of investlgations conducted with thesge instruments.

In discussing man's flight into outer space, Fedorov again reviews
the resuits of the Lalka experiment on Sputnik IT, in which the animal's
general condition was judged satisfactory throughout the experiment.
While thls was quite important and encouraging for planning the flight
of man into outer space, physiologists consider 1t necessary to conduct
reneated and more detailed experimen®s on animals before undertaking a
flight by man.

" CPYRGHT

™What are the prospects of work by soviet sclentlsts In studylng the
pper layars of ‘the atmosphere and cosmic space?” ‘

Foderov states that[Investigations by rockets and artificlal earcn |
s ued in accordance with the IGY program. Inter-

n& results havc beenllobtained in recent months during the launching
-af mcfoorolngioal rocketlf on Heiss Island, Franz Josef Land, and in the
Antarctic from the Sovief ship Ob'.

CPYRGHT
CPYRGHT

-
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CPYRGHT

The launching of sntellites will be continued, but as they are not
standard items but a continuously eclaborated deslgn based on the experi-
ence of previously launched sotellites, the dates of thelr launching can-
not be determined in advance,

Satellites of various types, will be designed, both for prolonged
and relatively short operation, traveling around the Earth along distant
and near orbilts.

"The Soviet Union has launching vehicles and systems for guiding
them which make 1t possible to launch confidently various types of satel-
lites.

"The future opens the interesting prospect of the escape of man into
outer space -- an epoch foreseen by K. E. Tsiolkovskly.

"A number of scientific and technical problems await solution here."

One of these, continues Fedorov, the f£inal working out of methods of
landing a satellite on the Earth's surface 1s a very important one. It
can be solved in two ways: the tirst, deceleration with the aid of a Jet
engine, 1s probably the only possible for landings on the Moon and other
Planets devoid of atmosphere. This will require the preservation of a
large amount of fuel for the return trip and, consequently, a large in-
crease in the payload of the rocket launching the satellite or spaceship.

Another way is deceleration in the air (the so-called braking el-
lipses), making use of friction while crossing the atmosphere., This is
how 1t is possible to land on the Earth and Pplanets having an atmosphere.
Many intricate problems for such a method must be overcome. Perheps the
solution will be found in the form of a glider which consecutively "dives"
into the atmosphere and again soars over it %o dlssipate the heat gained.

Of great importance is the task of obtaining electric energy for
equipment installed on a satellite through solar batteries. Such batter-
les exist at present but have such a small capacity that it 1s only suf-
ficient for supplying a very smell radlo transmitter. The solution of
this problem will enable scientists and engineers to use satellites widely
for many scientific and practical purposes, as for example, world-wide
transmission of television programs, for setting up astronomical observa-
tories beyond the atmosphere, and for the observation of meteorological
processes.

Next in turn are the problems of sending instrumented rockets at
great distances from the Farth to investigate the physlical properties of
interplanetary space, and then for studying the Moon and those planets
nearest the Earth.
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“1t wlll be necessary to increace considerably the power spent on
Lounching rockets carrylng n set of instruments and means of radio com-
munication into outer space., The solution of such a problem will requir
very crent efforto.

"There ls no doubt thot all of these and many other still more com-
plex problems will be solved. The launchings of large satellites in the
JSSR have paved a clear road into cosmlc space. The launching of satel-
lites is the result and one of the indicators of the regular advance of
the level of Soviet sclence and tcchnoloe,J and of the might of uoviet

1 Zhi;n, No ‘), May 58, pp 1l 16 CPYRGHT
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satelrales dn the Study of the Barth

. 'Ye. Yedorov, corresponding menber of ‘the Academy of Sciences {(9SR
writing in ap ariicle eptltled, "The Satellitc Studies Ghe Bareh, " Pemaik&
tant Spuinik IXi, with good reason, 1s called "the fiying lshora%orj.” o
The 1umerogu instrurents witl which it 18 equipped make it poggible to
Yid;: :o?wiq?f?b;y tp? iuv?stigatiOﬂs of physical phenomeuse whieh occuy

FheC spece &d the properties of the uwnper layers of She atmospheve,

2 & compacizon of the satellites lanoched up o kals tine, Fedorov
statos thot POoN BETEITIITE, 1T 8daivlon 10 Todio f=ﬁF3m1L¢9\~ corrieq
Ope i neos Mnu"v"jab nstruments.  In Sputaile I, Hih tvxmenﬁs'ﬂeuevmi“ed
pne tormperaifice dnside 1t and the pressure of <he fds f1ll<ne it. That
-8 to nay, ey reported on the "climste" wivloh exlited i+ the satelllte
f:ht, These observetions vere imporiagh| £i3st of all in that
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Lo s io. v Ghlod G potoliites (Bxplover I and LIL), insttu-
vt U s tecar o e iebens by of cosmde rays and or evalugting the
LU o Lty L how of micvomeieoers weve curried.,

b iU progrun Yelng realized by Soutnlk LTI, both as to ex-
Versa, cvently enrpuseas the problems set before Sputnik T uand

Comglete y aew, fn comparison with the investigations conducted with
L b oad whe first two Soviet gutellites, is the direct measurement of
corwiln atmesplieric characteristics:  the composition of ionized gases in
Lbe wpey luyers of the atmosphere, the concentration of positive 1ons,
ard the pressuee of the alr. These data can only be obtained with the
sid of sutellites. They are very important for the calculation of tra-
Jectories anl the roglme of the flight of rockets and future cosmic ships
v the aumozprers and for mainbaining radio communication with them.

Among, the many problems which add to the difficulty of obtaining ac-
se measuarenents of the pressure and other characteristics of the at-
weonre the "tumbling" of a satellite during flight, which makes it
@y o orient proverly the openings of the manometers and other in-
ve covnzceted with the outer medium, whether they are directed on
i ':nwv"m ¢ide ot the satellite or not. Under the Influence of the ultra-
lole! radiation of the Sun and for other reasons, the surface of the
satelLt:e acoulres an electrical churge which can distort the readings of
§Lmang o

The Mign vacwom, where the sateliite moves, is conducive to the
ilveration of gasses by its metals which can also distort the true picture
of the composition of the upper atmosphere. Therefore, a special material

8 selected Uor covering its surfece to keep the liberation of gases at a

LwoEeay obher reasous which disturb the proper operatlons of
Toeogetellite, each of which must, in a greater Or lesser

P IR STt T e NN
dogren e e ldmisoked

R

Too wrcmpio¢ wugo succassful lounching of a large, automatically op-
eruu;ng Dieraanion shatlon iato the limits of the atmosphere represents,
ay dipenrance of & aew method in geophysies.

Doe bials daerectesietle of geophysical process consists in this,

Shegy Adevalop in oll of the space of the Earth or in a considerable

off it ,ow-:.>~> and coavinuously change their state. For example,
(TR 3 o, a2l formations deteraining the mature of the wealher --
tac wimospaaric Twovts, the cyulones, zones of precipitation, etc. -- have
aroesceeat of ceveral handred to several thousand kilometere .
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PO picsent the state of any geophysizal phenonenon ot a given mewent

e ol Uus development -- and this 4s fmportast for the soluticn of
cacsaer ol the dudly problems of science and pructice -- it s ACCASIATY
Ro b whole network of observation stations over the whole of the
parthtsosurface . The present number of such statloons 1s in the tens of

SO Lde .,

The aev possibilities opered by great satellite laboratories will be
mor: vlridly shown with the formation of modern weather-service organina -
“ions, inwo whoze operations satellites can he introduced.

At present, the making of a rapid analysis of meteorological cond:tious
and arrival at a forecast, 1s a complex and laborious tesk, requiring the
- collection and extension of data obtailned in many observetion stations.
Tpe more detailed the forecast, the more dense a retwork of statione -ig
xadulred,  Yet the number of these stations 1g s+ill not erough. as can
be seen Crom thelr absence in large ocean areas.

Tue setelllie observatory principally opens up another way of deter-
mining the conditions and the analysis of geophysical processes. A com-
puratively small number of such automatic observatories contiruocusly flving
exound the Farte can at first fully supplement, the ground stations, and in
Wiz Mature veploce them to a considerable degree.

A% present, meteorologlsts base their opinions on the data of several
thousanc ground stations and those of several bundred points conducting
rodiosorde cbservatlons. Thus an over-all pregentation of atmospheric
processses i3 made from observations underneath, that is from the botiom
of the ocaan of air.

{% 18 posaible to obtain the necessaxry data rfor the study of atmos-
pheric pheaomeas from above, looking down on the surface of the atmosphers.
However, the solution of several camplex problems still remains. For ex-
fmple, twrniching a long-lived satellite and its apparatus with the nec--
a5 3ery pewer Ior the tramsmission of & considerabls amount of Information,
fecluding “elovision pletures.

dowveral bvpes ot ohservations, for example, of cloudiness, could st
present already be done better by televislon than fs dore by the existing
nefwors of ground stetions. A mep of the cloud distribukion over & large
bervitory, vhics at present is the simmary of hundreds and thousacds of
rewilyys vade by ground stations could be instently given by a satellite
eantoped with o felevision transmitter. Using a satellite, it is alszo
o oLtain data concerning the temverature of the Earth's surface
Lie wird.,  Por this, states Fedorov, it is necessary to develop
3 Oof measuring.

. pessiol
and of

ney
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The speed of a satellite's motion and the availability of its
"surveys" of considerable arcus of the Barth would permit the use of five
Lo six slmultuneously operating laboratories flying cround the Earth, which
could almost continuously lnform meteorologlsts on the state of the atmos-

phere.

"This glance into the possibly not-too-distant future meteorological
lavestigations 1s only an example of how many important problems connected
with the study of the Farth and its atmosphere can be solved with the aid
of gatellite ‘ : stimate the value of satellites

or geophysics and many other sciences."| (Moscow, Izvestiya, 8 Jun 58)
- ’ ’ CPYRGHT

]

Photograph of Sputnik II Radio Transmitter

A photograph showing the parts of the radio transmitter used in
tputnik IT appeared in the 11 January issue of the Soviet newspaper Sovet-
skoya Aviatsiya. (Moscow, Sovetskaya Aviatskaya, 11 Jan 58)

Rocket and Satellite Apparatus

The photographs and descriptions of three items of use in the field
of rocket and artificial earth satellite investigations appeared iu 8 Soviet
newspaper shortly after the launching of Sputnik I.

The first of these is a 5.5~power telescope of simplest design (deteils
for the construction of which the article states previously appeared’ in
priant) for visual observations of a satellite. The telescope is describved
as having a lerns with a diameter of 51 millimeters and a field of vision

of 12 degrees.

The second is & movie camera "for an earth satellite." Of interest
t5 sclence, in addition to showing how the Earth looks "at 900 kilometers,"
are the physical conditions inside a satellite -- the temperature, pressure,
the pessitle loss of th b licseal, etc. It 1s very importent to sys-
tematically photograph all of instruments showing this. "That is why the
heayvier satellites will be equipped with & movie camera, together with other

instruments.”

The principal difference of the photographic apparwtus for rockets
ard satellites from the usual is their r-sistance to the enormous over-
loading acting cn the instruments at the moment of launching, and their
capability of operating under sharp temperature fluctuations. According
to the arziele thc camers discussed 1s capable of withstandlng an accel-
erating fcrce cqual to 200 times that of gravity. The film speed can bve
regulatec within  the limits of from 16 to 200 frames per second. The
camer s automatically controlled.
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The third {lem is an atomic battery the size of a button. Thig . ;-
very uses the energy of the decay of radlouactive promethium -147 oxide
ctoms. Beta-radiotions {(flow of electrons ) arising in the radioactive
Aucny act oon the particles of phosphor powders, ard the energy of the
ttoms Ly converted into red and intrared rays. These rays are then picked
up by two photoelements in the battery, which convert the light visible
and the Inirared rays into electrical current.

In contrust to other sources of electrical energy, the atomic battery
Lo capable of giving a steady flov for 5 years, It operates under extrenely
' untevoruvle conditions. for example, at temperatures as low as -130 degrees
centigrade, the voltage and power of the source even *nereases., In tem-
peratures rear + 100 degrees centigrade, the power of the element decreases
- Ingignificantly.

CPYRGH "At vresent, the new source of energy 1is not widely used, as it is
very expensive. It is saild that in the future, the atomic battery will
find application in the manufacture of miniature radio devic =

CPYRGH TITITUIC TOCRe LS and artiticial earth sateld C
AvIZTsiya, 10 Oct 57)

Soviet Book on Astronautics

Mechi 2 Navstrechu (Toward a Dream), by B, Lyapunov, takes for its
theme the sclence of astronautics. Lyapunov describes, on the basis of
previour Soviet sclentific achievements (although the book was written
befores ithe launching of Sputnik I and II), the further stages of the con-
quest of space: permanent artificial earth satellites, which he visualizes
as intervosmic stations; manned flights to the Moon and its couquest; the
visits to the ncarest (at first) and then to the most distant planets of
the solur system; and, finally, the Journey to the plaméts of another sy6~
Lemn.

Toe author's werits lie in his abllity to popularize “he achievements

of moderry selonce, and he does this I1n a lively and inter=sting manNeHpPYRGHT

Hoven into the took, besides astronautics » @re other fields of science --
CPYRGHT&tomic Roergy and cyternetics, since at present, none of the sciences can
exdst and develop ig isolation. [ Foo Tthe conquest of interplanetary space,
1t Is necascary to use all the modera achievements of sc t
C1o3 2 author especlally succeeds in describing the f£light of =
rocket shiv, maps of cosmic space, and planetary landscapes.

PYRGHT]

. The Woowr A
readera, !

aid o be of interest, and egpecially .so for young
-sila, No %, Apr 58, p 43)

18 s
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1IT. METEOROLOGY

CPYRGHT

Long ey Yoeesoots Baged on Cyeloniv and Anticyclonic Processes

Utilizatlon of Certain Peculiarities of Atmo.,phx_ric Processes for
Toung Range me'zut), 205-page illustrated book, by M. A. Bellinskiy, was

-
published vy Gidrometeoizdat, Leningrad, in 1957.

“The connection between variations of solar activity end certain pro-
cosses Ln the etmospherce and hydrosphere are studied. The data of the
yolonie and aniteyclonic activity of the northern hemisphere from 1900
o 1939 are processed. The author notes that the tendency toward. the

stablishmeont of direct relationships between the variation of hydrodynamic
clements and solar activity 1s not methodically Justified. Cyclonic and
anticyclonic activity is most closely connected with soler activity, in
particulas with its secular varietions and its ll-year cycles. The Jdevelop-
ment of cyeclonic activity is accuwpenied by the inflow of heat and enti-
cyclonic activity, by the loss of heat. On the vwhole, over the hemisphere,
o strengbhening of eyclonic and a weakenlng of anticyclonic activity is
obscrved with an incresse of solar activity. The blennlal cyclonic oscillae-
ticn of those elements, which was also observed, has & clearly atmospheric
origin end ig not connected with solur activity. Investigation of the
vedistribution of the mess of air on the Rarth showed thet in the average
several-raar veoflle firom hemisphere te liemisphere, 3,87 x 10712 tons of air
wers grenstersred, while the direction of flov fluctuated. This air was cen-
tored on the whole over Furasia, North Africa, and *he northern part of
the Tndian Ocean,

C
4
“
o

The eshanism examined may be used for hydrological forecasts made much
in advoncz. The prognostic relatilonship of the temperature of the waters in
tl‘ A Atlantice Ocean in the warm part of the year to the tempersture of the

.d <he c;,‘cloni.c and anticyclonic activity in the cold part of the year
i3 Liched. Those relationships show that anomelies of water temnpere-
turven arising in winter remained almost unchanged in the warm time of The
on.

The Tolloving hypothesis is pub forward. Beginning with 1930, ‘the
"u srde astivite and zonal movement in the aimosphere was strengthened with
irereass in solas ectivity. This led to a lessening of meridional move-
s, o weakening of monsoon circulation, and a weakening of the exchange of
&ir and nolsiare batween tne hemispheres. As a result of this, the tempera-
~o 5P 4o water and eir in the upper latitude: of the northern hemisphere

TR

=

ineroased, the lcyness of arciic seas and the flow of many rivers chre.a.sed.,
ané tre level of the Caspian Sea and other lakes was lowered.

- 10 -
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The author proposes in long-range forccasts of the water yield of
rivers, to establlish the connection with cyclonic and anticylonicactivity
and not directly with solar activity. With such a construction of relation-
ships, It was found possible to glve forecasts of the water yield of the Doy,
ube, the Northern Dvina, the Dnicper, and the Ural Ut to &
years in advance.| (Referativnyy Zhurnal, Geofizika, No 2, Feb 58, Abstract
No 1372, by A. . Sarkisyan)

CPYRGHT

CPYRGHT
New Method of Measuring Rallation Balance

In "A New Method of Measuring Radiation Balance," by B. A. Ayzenshtat,
which appeared in Trudy Tashkentskoy Geofizicheskoy Observatorili, No 13,
Pp 122-132, 8 thermoelectrir balance meter with heliocompensation, which is
proposed by the author, is described. In this instrument, the effect of the
wind on instrument readings is almost wholly eliminated.

The principle of heliocompensation is described as follows: +the upper
sensing plate is Bheltered by a semitransparent screen, which lessens ‘the
reception of solar radiation to such a degree that the temperature of the
upper and lower sensing plates is equal (this condition is secured according
to the absence of current in the galvanometer adjoining the balance meter).
The latter can be determined if the full flow of solar radiation in & hori-
zontal surface is measured and the coefficient characterizing the portion
of solar radiation arrested by the screen. The determinstion of radiation
balance with such a method -- the graduation of the systems of the balance
meter -- the galvanometer, is not needed, however, it is necessary that the
sensitivity of both sensing plates be equal.

The described instrument can be utilized only on days with a positive
radiation balance and during conditions when the Sun is not covered by
middle and lower level clouds.

A segmented shield, rotated by an electric motor, is used in the nature
of a semitransparent screen. Special laboratory research showed that with a
variation of the velocity of blowing on the instrument from O up to 6.5 meters
per second, the readings did not depend on the wind velocity. Field testing
CPYRG .,.showed matching results for measurements obtained according to the heliocom-
(Referativnyy Zhwrnal Geoflzlke, Wo &,

Feb 58, Abstract No 1162, by K. Ya. Kondrei'yev)

- 1] -
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TV, UPPER ATMOUPILERR

1955 Measurements of Cosmic Showers Reported

An article, "An Investligation of Wide Atmospheric Showers of Cosmic
Radiation,” by 0. Dobzhenko, V. Zatsepin, Ye. Murzina, S. Nikol'skiy,
. Rakobol'skaya, and Ye. Tukish, glve the following information:

In the fall of 1955, the energiles of approximately 10,000 wide atmos-
pheric showers of cosmic rays were measured at an altitude of 3,860 meters
above sea level.

The wide atmos%heric showers produced by elementary particles with
encrples of 2 . 10%3. lO16 electron volts were detected by quadruple coin-
cidences of discharges recorded in two groups of coumnters about 2 meters
apart. To determine the point of passage of the axis and the number of
charged particles in each recorded shower, 33 groups of hodoscoplc counter
devices were used, which were connected with the GK-7 hodoscopic instrument
devised by L. N. Korablev (Pribory 1 Tekhnika Eksperimenta, No 2, 1956, 5k4).
Bach group contained 24 counters covering and area of 100 square centimeters
An additionsl 108 hodoscoplic counters covering an area of 330 square centi-
moters and 72 counters covering an area of 22 square centimeters each were
arranged at three points, the apices of a triangle, 19 meters from the cen-
ter of the hodoscopic instrument.

When the body of a wide atmospheric shower passed within the area
covered by the instrument, the axis of the shower was located with an accu-
racy of one meter -- assuming axial symmetry for the shower (Doklady Akade-
mii Nauk SSSR, 93, 133, 1956). The error in the determination of the total
number of particles in showers with axes not more than 5 meters from the
center of the instrument amounted to about 10 percent. In other cases, the
peint of passage of the axis and the number of particles in the shower were
determined according to the ratio of the density of flow of the charged par-
ticles in the center of the instrument and at the three points 19 meters
from the center, whereby available experimental datae on the function of the
spatlal distribution of the shower particles (Zhurna) Eksperimental 'noy i
Teoreticheskoy Fiziki, Vol 31, 1956, 939) was utilized. With this method,
the error in the determination of the above-indicated characteristic of the
shower emounted to 4O percent.

The absorption of the component of the shower which penetrated the
ground. was studied with couniers located directly under the central part of
the instrument in a shaft at depths 8 and 16 metecrs water equivalent. In
constrast to earlier measurements (Zhurnal Eksperimentael'noy i Teoretiche-
skoy Fizlki, Vol 32, No 3, 1957), on both levels of measurement, there were

CPYRGHT
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detectors congloting of three rows of hodoscopic counters separeted by
Filters (6 centimeters lead.) These detectors afforded the possibility of
studying both the encrgy spectrum of the mu-meson component of the shower
and the absorption of the flow of shower particles in a dense substance.

Measurcments showed that the cnergy spectrum of the mu-mesons at a
distance equal to or less than 10 meters from the axis of thc shower may,
for the mu-meson energy range I = 1.5 - 3.5 bev, be expressed approximately
In the form l/Em, where m = 0.27 plus-minus 0.06, which is in complete agrec-
! ment with the earlier work.

An lnteresting result was obteined in those cases when the bodies of

v wide atmospheric showers passed through the detector located at a depth of
800 grams per square centimeter, water equivalent [thickness]. The number
of cases was predicted under the assumption that the shower has one body and
that the cross sectional dimensions of the showers could be neglected -- the
cross sectional dimensions of the body being understood as the area of Rropa-
gation of particles with an energy greater than or approximately 5 . 10 1
electron volts. The number of cases computed was in agreement with those
observed for showers caused by elementary particles with energiles Eq smaller
than 6 . 1014 electron volts_(assuming the energy of an elementary particle
E, to be equal to 2.5 . 109 W, where I, 1s the total number of charged par-
ticles at the level of observation). The number of passages of the bodies
of showers through the detector exceeded the expected several times, however,
in the case of showers produced by elementary particles with energies greater
than 6 . 1014 electron volts. This can be explained, if it is assumed that
in wide atmospheric showers caused by elementary particles with energies
greater than 6 . 104 electron volts, the cross sectional dimensions of the
body, 1.e., the areas of concentration of particles of energies greater than
or approximately 5. 1011 electron volts, are approximately one to 2 meters,
which does not contradict the available data (Zhurnal Eksperimental'noy i
Teoreticheskoy Fiziki, Vol 31, 1956, 939) on the spatial distribution of
charged particles near the axis of a wide atmospheric shower.

The specetrum of the electron-photon component in the central part of
the recorded wide atmospheric showers was examined by means of a large Wilson
chamber (described in Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki,
Vol 26, 1955, 209). The location of the Wilson chamber in relation to the
hodoscopic counters is shown in an illustration. The energy of the electrons
and photons was determined according to the total number of particles in the
cascade of the shower which appeared during the passage of electrons and
j protons through the lead plate of the Wilson chamber. In this yay, the spec-
trum of the electron-photon component in the energy range 2. 10° - 1010 elec-
tron volts was mcasurcd for dlfferent distances from the axls of the shower.
If a value of 10%° electron volts is assumed for the energy of the Y o-
mesons responsible for the formation of the electron-photon component of the
recorded showers, the experimentally obtained spectra of the electron-photon
components U4 meters from the axis of the shower were, according to the

- 13 -
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pradictions of the easeade theory, deficient in high-energy clectrons and

photons.  This discrepunecy bebween the experimental and theoretical can

ber eliminated 1006 18 assuwned that the cessentlal role in the formation of
the clectron-photon component of the shower is played by the ,-mesons
with enerpg’es loss than or approximately 1010 electron volts.

The measurements of the energy flow transported by the active nuclear
and electron-photon components of the wlde atmospheric showers, and the
studies of the structure of the body of the shower, were carried out with
30 eylindrical ifonizatlon chambers of two sizes: 12 chambers with a diame-
ter of 13.5 centimeters and a length of 42 centimeters were located in two
groups of six each. The remaining 18 chambers had a diameter of 22.5 centi-
meters and a length of the working portion equal to 96 centimeters. The
chambers were filled with chemically pure argon at a pressure of 4 atmos-
pheres.

A radio-engincering apparatus devised by L. N. Korablev was used to
measure the amplitude of the clectron component of the ionizing collisions
in the range 6 . 103 - 1¢° ion palrs, which corresponds to an ionization
caused by the passage of 1 - 1.5 . 104 relativistic particles down the
center chord of the chamber.

Filters of different substances and varying thickness were placed above
the ilonization chambers. Measurements were made with lead filters one, 2,
3 4 5, 10, 20, 50, and 80 centimeters thick; with iron filters 1.2, 3.5,
and 7.5 centimeters thick; aluminum and graphite filters with a total mass
of 230 grams per square centimeter; and & more complex filter consisting of
3 centimers of lead placed directly above the chamber and 80 centimeters of
graphite covered by 2 centimeters of lead. The use of these filters made
posgible the measuring of the energy flow carried by the electron-photon
component of the shower at different distances from the axis, as well as the
dctermination of the energy of the active nuclear shower particles. The
energy of the particles with the hipghest energy in the body of a wide atmos-
pheric shower with less than 105 particles is equal, on the average, to 10
percent of the energy of the electron-photon component of the shower at the
level of observation. The remaining nuclear active particles in showers
with the above-indicated number of particles were distributed according to
the rule 1/8%, where E is the energy of the nuclear active particle, and
n = 0.9 plus-minus 0.2. The energy carried by these particles amounts to
60 percent of the total energy of the shower at the level of observation
(after deducting the energy carried by the mu-mesons and the neutrino).

The article gives as an example the recording of the "main" particles
under the filter made up of 3 centimeters of lead, 130 grams per square
centimeter of graphite and 2 centimeters of lead. The multiplication, in
the 3-centimeter layer of lead, of the electron-photon component resulting
from nuclear reaction of the high-energy particles in the graphite, made it
possible to evaluate the energy of the nuclear-active garticle in each

CPYRGHT
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separate casc of shower recording. In the glven case, the cnergy of the
"main” particle was evaluated according to an ionizing collision equal to
1012 electron volts in one of the chambers, which makes up about 15 percent
of the total cnergy of the electron-photon component of the shower at the
level of observation.

The bodies of wide atmospheric showers with more than 105 particles
have & more gomplex structure. In such showers, in contrast to those with
less than 107 particles, one single outstanding particle (in respect to
energy) is not observed; rather, several nuclear-active particles are de-
tected which are approximately equal to one another in energy. The cross
sectlons of such reglons in the observed showers were one to 3 meters. This
coincides with the results of observations in a shaft and is also in agree-
ment with earlier hypotheses (Doklady Akademii Nauk S35R, Vol 111, 1956, T1)
on the possibility of a change occurring in the character of the elementary
interaction at an energy, of the interaction of the particles, of about
3 . 10*% electron volts.

The authors express thanks to the large collective made up of associlates
at the Physics Institute imeni P. N. lebedev, Academy of Sciences USSR, and
students of Moscow State University. Professors N. A. Dobrotin and G. T.

CPYRGH experiments| (Moscow, Doklady Akademii Nauk SSSR, Vol 118, No 5, 11 Feb 58,

pp 899-902)

Nets for Radio-Frequency Mass-Spectrometer CPYRGHT

An article entitled "networks for Radio-Frequency Mass-Spectrometer"
by V. G. Istomin of the Institute for Applied Geophysics, Academy of Sciences
USSR (IPG AN SSSR) describes the development of & 7-5 cyclic radio-frequency
Bennett type mass-spectrometer in which the cross-woven networks were re-
Placed by unidirectional rows of tungsten wire. The networks were made of
18 micron tungsten wire wound on a special frame with "kovar" rings. Such a
networks has a working area with a diameter of 35 millimeters, a mesh of 0.5
millimeters, and transparency of 96 percent. The networks were mounted in
such a manner that each successive network would be at an angle of 90° with
respect to the preceding one.

The resolving capability of such an instrument was very close to that
of the Townsend instrument.

In 1957, several of the T-5 cyclic mass-spectrometers were built accord-
ing to the specifications of the institute. The resolving capability of
these instruments was improved about 25 percent. Thus i1t was shown that the

uge of unidirectional wire networks actuall roves the resolving capa-
Dility of the instrument. |(Pribory i Tekhnika Eksperimenta, No 2, Mar-Apr

%, p 111) CPYRGHT
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The Acudemy Publishing House in Berlin has issued the Atlas of the
star Sky, which was complled by the great German astromer, Prof Dr Otto
Kohl (died 1957) and Gerhardt Fel'zman, A similar monual for astronomers
hog not been published since the last publication in 1938 of the Schuring-
Goetze Star Map. The appeerance of this new atlas was recelved with great
interest by the scientific community.

The atlas contains nine polychromatic star maps, color photographs of
the Moon, pictures of the Sun with sunspots, and photographs of star groups
and comets. On the star maps are stars with a magnitude of up to sixth
order, while each subclass, as well as wandering and double stars, are
specially noted. The distribution of brightness in the Milky Way is con-
veyed according to Pannckok, and the position of star groups and nebulae
is reglstered down to approximately the tenth magnitude.

Photogrephs of the Sun (over-all photographs with spots, granuletions,
faculae, and also special photogrephs of spots) which appear in the atlas
were made with the Einstein telescope in the Potsdam observatory. The
atlas makes quick orientation in a starry sky possivle for both scientists
and amatony astyonomera and is also a valuable training aid for secondary

schools. | (Vauka i Zhizn', No 5, May 58, p T6)
CPYRGHT

New Book on Cosmic Radiation CPYRGHT

A new book entitled Luchi-razvedchiki (Ray Detective), by G. B. Zhdanov,
was recently published by the publishing house "Molodaye Gvardiya."

In the book, the author acquaints his readers with & chronicle of the
investigations of cosmic rays and reveals the minute physical problems which
jinevitably stand before those who encounter this field of science. The
book describes Soviet work in this field especially well.

Among the subjects covered by the book are what cosmic rays are, what
their particles consist of, how they originate, how the 7 act on striking
the Rorth, and what does gcience expect in the future concerning them.

(Znaniye-sila, No 4, Apr 58 p k2)
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V. OCEANOGRAPHY

Soviet Ship Ob' Repaired in Chilean Port CPYRGHT

According to a radio report from V. Tkachev, first mate, the Soviet
dlesel-clectric ship Ob' was forced to put into the Chilean port of Val-
paraiso for repalrs to its propeller. The ship lost one of 1its propellor
blades while it was making an oceanographic profile under the IGY program
between Easter Island and Valparaiso. The accident resulted from demage
Incurred during operations in the heavy ice of the Antarctic.

The ship and crew were well recelved. At a press conference Prof
V. G. Kort, chief of the Marine Antarctic Expedition, and I. A. Man,
captain of the Ob', described the work of the expedition to members of
the Chilean press and radlo. The Institute o” Chilean-Soviet Culture,
recently organized in Valparaiso, held a reception in honor of the
members of the Soviet Antarctic Expedition.

Lack of dry-dock facilities in Valparaiso forced the Ob' to proceed
to the port of Talcrmhuano.

leaving Talcahuano after repairs, the Ob' went south toward Drake
Stralt.] (Moscow, lzvestiya, 6 Jun 585 CPYRGHT

New Underwater Camera CPYRGHT

A nev automatlic underwater camera has been developed in the Iabora~
tory of Underwater Research of the Scilentific Research Institute of Marine
Flsh Economy and Oceanography by Engr 0. A. Sokolov and P. V. Yegorov,
mechanic. The camera is enclosed in a shell-~like housing together with
an impulse flash lamp and a small timer.

The shell, submerged with a trawl, can De launched from the trawl
at any depth. By usling an electronlc relay, the timer can be made to
operate at any moment desired, and not necessarily at the time of immer-
silon. The apparatus can make 750 exposures.

Photographs recording the behavior of fish during trawling opera-

tions make it possible to determine what changes and rovements mav be
necessary in trawl designs. | iOgonek, No 21, 1958, P lh; CPYRGHT
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VI. ARCTIC AND ANTARCTIC

Mew Island in Antarctic CPYRGHT

The new lslond recently discovered In the Antarctic by the Inird |
Antarctic Expeditlon 1s located at 65-56 S and 99-45 E. The area of
the island 1s 29 square kilometers and the elevation above seca level
15 90 meters. In the center of the island 1s a larger elevation 1.2
kilometers long. The elevailed part of the island is covered with granite
and gnelss boulders, gravel, and fragments of ancient crystalline rocks.
Deposits of sand and pebbles were found at the foot of the elevation.
The sclentists visiting the island also found several types of lichens.

Tt 1o ascumed that the elevation was freed from ice at a relatively recent
time. | (Moscow, Trud, 16 Apr 58)
CPYRGHT

Antarctic Weather Forecasts by Soviets

CPYRGHT

According to Finnish meteorologlsts who Tecently revurned rrom & |
visit to the USSR, Soviet meteorologists can predict weather in the
Antarctic 6 months in advance. The system used by the Soviets is based
on the work of Professor Wangenheim [name transliterated from French]
_________________ faeatdl o Toctliuta ond oOn oOb rvations of the sunspot cy‘cle
by meteorologists in Leningrad.| (Paris, Le Monde, 7 Jun 56)

CPYRGHT
Tectonics and Origin of Central Polar Basin CPYRGHT

In an article, "Tectonics and the Origin of the Central Polar Basin, "
D. G. Panov glves a short review of opinions on the tectonics of the Cen=-
tral Arctic and establishes the presence of symmetricalness in the geo-
loglcal structure of the Arctic as regards its ocean basins.

On the basis of newly compiled data, the author propounds & tectonic
gcheme for the central part of the Arctic. He shows that the formation
of the ocean depressions of the Central Polar Basin are the result of a
very long process connected with the sinking of heterogeneous structures
in the Central Arctic region. This process appeared in the complex un-
dulations of the Mesozolc Period and in the widening and deepening of the
ocean depressions in the given area during the Tertlary end Quaternary
periods.

Panov offers the hypothesis that since the submerged Lomonosov Ridge
has a great effect on the circulation of the Arctic water masses 1t could
____Also influence the development of Quaternary glaciation iIn the Arctic
(Byulleten' Moskovskogo Obshchestva Ispytateley Prirody, Otdel Geologiche-
skiy, Vol 32, No 1, 1957, pp 21-37)
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Glaciolorical kxpedition in Arctic

Thee placiological expedition of V. L. Sukhodrovskiy arrived in the
Aretic in Awrust 1957, The expedition settled down to conduct scientific
pocearch on top of the G. Sedov glacier located on Ostrov Gukera (Hooker
[oinnl), ono of the islands «f Frans Josef Land. The glaciological
obiervations of this expedition are part of the IGY progrem.

The sumeit of the glacier where the expedition is located L. callod
"Kupol Churlyanisa" (Churlyanis cupcla). This place has been visited by
4 number of previous expeditions, During 1947-1949, a glaciolozical ex-
pelition under P. Shunskiy, Doctor of Geographical Sciences, intered
hore and collected vxtensive data on the glacler's activity. It is planned
for exwedition under Sukhodrovskiy to remain at this loecation for 2 years,
L.c. until the beginning of navigation in the summer of 1959. The observa-|
tion: ronducted by the expedition will make possible more extensive con-
e¢bi. oo and predictions not only for the life of the Sedov glacier or
the Churlyanis cupola, but also to a considerable degree for the whcle
glacial cover of Franz Josef Land.

The ice luboratory was built at a depth of lU meters entirely within
the glacicr, It has a vaulted ice ceiling, ice walls, and even ice shelveg
and niches. On one side is a storage place of snow and ice core samples;
ancthor room is equipped for working with instruments, including a micro-
scope, and scales. A narrow staircase with 40 steps and a rope railing
londs down to the laboratory frow the living quarters.

Samples of firn are examined in the ice laboratory with a microscope
an't light filters to study the process of formation of ice.

All the different properties of ice are studied by the expedition.
Theretor:, a large number of various instruments are being used: some
record the temperature and moisture of the air and the speed of wind;
others record the accumulation of snow on the surface and the density of
snow; semiconducting thermomcters transmit signals on the temperature of
ice at Jdifferent depths

In the fall of 1957, the glaciologists placed over 100 rods on the
curface cf the Sedov glacier. This spring, with the beginning of inten=-
aive glacier activity, it will be possible to determine how much the
glacicer has advanced toward the sea.

The members of the expedition live in a log cabin on top of the
glacier. This cabin had been built by a previous glaciological ex-
pedition 5 or 6 years sgo and had gradually sunk so deep into the ice
that only the top of the chimney remained visible. The new expedition
dug the cabin out of the ice, dried it out, and made it fit for living.

CPYRGHT
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The cxpedition has another small wooden hut, a canvas tent for batteries,
lo small electric power station, and a storage place. At the summit of
the glacler, a flagpole flying o red marker flag ls erected.

Two members of the expedlition, M. G. Grosval'd and A. S. Zimnikov,
are continuously present in a scparate hut on the slope of the glacier,
on the way to the summit. A few steps from this hut 1s the meteorologi-
cal observatlon area, where instruments have to be checked at regular
intervals, in any kind of weather. The other members of the expedition
arty live in the house at the summit. These Include V. Tolmachev, me-
hanic; A. Krenke, sclentist; V. Markin, leboratory worker; A. Karasev,
ock; and I. Parkhomenko, an expert in many jobs. There are also two

rirls, Lyubov' Voronlna, meteorologist, and Tat'yana Psareva, laboratory
orker; they live topgether in a separate r

‘oom. Tat'yana Psareva works
In the ice laboratory inside the glacier.| (Moscow, Izvestiya, 11 Jun 53)
CPYRGHT
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